Recently, non-operative follow-up in non-penetrating abdominal injuries is often preferred. However, emergency laparotomy still remains the most exclusive method of treatment for gunshot wounds of the abdomen and laparoscopic approach is rarely reported in selected cases. In this study, our aim is to share our experience in a case with abdominal gunshot wound who was treated by a laparoscopic surgery. A 52-year-old male patient admitted with a gunshot wound that was penetrating to the abdomen. The gunshot line was from left subcostal to the right mid-axillary. He was hemodynamically stable but had abdominal sensitivity. Computed tomography confirmed the liver injury. Laparoscopic exploration was performed with three ports. A tunnel-shaped injury was detected through the liver segments 4-7 and hemostasis of the bleeding liver parenchyma was achieved by laparoscopy. No other abdominal organ injuries were detected. The patient had an uneventful postoperative course and discharged on the third day and had no complaints during the six months follow-up. In certain circumstances, laparoscopy can be used both for diagnosis and treatment of penetrating gunshot wounds and may reduce the risk of unnecessary laparotomy.
Introduction
Non-operative treatment in blunt abdominal injuries is considered to be an increasing treatment method for same appropriate patients but emergency laparotomy is still generally accepted in abdominal penetrating gunshot wounds. [1] Recently, non-operative treatment has come to the fore even in the treatment of gunshot wounds in cases of suspected abdomen penetration. [2] Laparoscopy is being used in the diagnosis of abdominal penetration and laparotomy is often used when a penetration to the abdomen is detected or when a therapeutic procedure is required. In this case, we aimed to present a patient who had penetrating abdominal gunshot injury and underwent a diagnostic and therapeutic laparoscopic approach.
Case Report
A 52-year-old male presented with a gunshot (revolver) injury. He had no previous history of surgery or co-morbid disease. The patient was conscious, blood pressure 90/60 mmHg, pulse rate 95/min and respiratory rate was 20/ min. A gunshot tract was between the 3 cm below of the left costal arcus on the mid-clavicular line (entrance), the right mid-axillary line at the nipple level (exit). Another gunshot injury was detected to the scrotum. Hemoglobin 12.6 g/dL, AST 128 U/L, ALT 121 U/L and creatinine kinase was 912 U/L. On computed tomography, a bullet tract was observed between the left mid-clavicle line and the hepatic segment 4-7. In addition, some free fluid was detected in the abdomen (Fig. 1a, b ). The patient had abdom-inal sensitivity and laparoscopic exploration decision was taken after the informed onsent of the patient. Urological intervention for the scrotal injury was done at the end of the abdominal procedure.
Operative Tecnique
The patient position for laparoscopy was French position (supine, legs apart). Pneumoperitoneum was done by Veres needle through the umbilicus. The first 10 mm trocar was inserted from umblicus. After exploration of the abdominal organs, two 5 mm trocars were placed to the mid clavicular lines from right and left sides. Bullet entrance localization in liver segment 4 and exit localization in segment 7 were detected. The active bleeding sites in the liver parenchyma were cauterized until no active bleeding was observed. Inside of the abdomen, 300 ml blood was aspirated. The stomach, splenic flexure of colon, transverse colon, spleen, and all small intestinal segments were explored. No additional injuries were detected, drain was placed near to liver hillum from the left trocar site. Operation time was 45 minutes. Oral feeding started on the first postoperative day, the drain removed on second day and the patient was discharged on day 3. The patient had no complication following 5 months.
Discussion
Non-operative follow-up in blunt abdominal trauma reduced unnecessary laparotomy rates. [3, 4] It is possible to reduce the unnecessary laparotomy rates more and more by performing diagnostic laparoscopy. [5] Non-operative treatment option was not an indication for penetrating abdominal wound due to the risk of missing injuries and the medicolegal issues. In a meta-analysis on penetrating abdominal; half of the patients had not treatment required injuries, one-fourth patients could be treated by laparoscopy, an in total 75% of patients with penetrating abdominal traumas were found to have saved from laparotomy. [6] The majority of patients in this meta-analysis consisted of stab injuries. From a 10-year experience at a level 1 travma center, only 26 patients with abdominal gunshot injuries were evaluated by laparoscopy and 18 of these patients underwent laparoscopy for tangential gunshot wounds to rule out penetration of the peritoneal cavity. The rate of therapeutic laparoscopy in penetrating (stab and firearm injuries) was quite lower (10%). [7] Here, we avoided laparotomy by using laparoscopy for the aim of both diagnosis and treatment of liver travma.
The management of penetrating trauma should be based on serial clinical examinations, laboratory parameters and imaging studies. Because of the risk of missing abdominal injuries, non-operative treatment of penetrating injuries; should be closely monitored. [8, 9] In cases hemodynamically stable and tolerable to the abdominal insufflation, laparoscopic exploration can be preferred, and problems that may arise with a delayed intervention can be alleviated. [5] Although the sensitivity of laparoscopy to penetrating abdominal trauma has been reported as 18% in earlier publications, this rate was reported as 100% in new studies. [6, 10] Careful and systematic inspection during laparoscopy, patient position change and use of atraumatic instruments are useful tools for laparoscopic exploration of abdominal organs. [11] Increasing experience with 
(a) (b)
adequate equipments can reduce overlooked injury rate to below 1%. [6] In the literature, diagnostic laparoscopy was used in stab wound injuries but rarely in firearm injuries and its therapeutic use is quite rare. [6] 
Conclusion
In certain circumstances, laparoscopy can be an alternative to laparotomy in an abdominal penetrating gunshot wound for diagnosis and also treatment.
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